(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCD 



(19) World Intellectual Property Organization 
uuernationai Bureau 

(42) International Publication Date 
26 July 2001 (26.07.200.1) 




PCT 



IMMI. 1:. : M I" I 'III 1 1 IM,i I !l! ! ; 11^ 

(10) International Publication Number 

WO 01/52687 Al 



(51) International Patent Classification 7 : A45C 13/26 

(21) International Application Number: PCT/EPQ 1/005 32 

(22) International Filing Date: 19 January 2001 (19.01.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

MI2000U00003L 21 January 2000 (2L.0L2000) IT 

(71) Applicant and 

(72) Inventor: BELLINI, Claudio, Francesco [IT/IT]; v ia 
Borgonuovo, 19. 1-20121 Miiano (IT). 

(74> Agent: SCHXISSLER. Andrea; Patentanwiilte Huber & 
Schussler. Truderinger Strasse 246, SI 325 Munchen (DE). 

(81) Designated States (national): A£, AG, AL, AM. AT, AU, 
A2, BA, BB. BG, BR, BY, BZ, CA, CH, CM, CR, CU, CZ, 



DE, DEC DM. DZ. EE, ES. FI. GB. CD, GE. GH. GM. HR. 
KU, ID, EL, IN, IS, JP, KE, KG, KP, KR, KZ. LC. LK. LR. 
LS. LT, LU, LV, MA, MD, MG, MK, MN, .VIW, MX, MZ. 
NO. NZ. PL. PT, RO, RU, SD. SE, SG, SI. SEC 5L, TJ. TM. 
TR, TT ; TZ. UA, UG, US, UZ, VN*. YU, ZA. ZW. 

(84) Designated States (regional): ARfPO patent (GH, GM, 
KE, LS, iVW, MZ, SD. SL, SZ, TZ. UG. Z\V), Eurasian 
patenc (AM, AZ, BY, KG. KZ. MD, RU, TJ, TM), European 
patent (AT, BE. CK CY, DE, DK, ES, FI, FR, GB, GR*, IE. 
IT, LU, MC ML, PT, SE. TR), OAPI patent (BF, BJ, CF. 
CG, CI, CM. GA, GN, GW, ML. MR, NR SN, TO, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to he republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the ''Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: GRIP DEVICE FOR A MOVABLE WHEEL MOUNTED OBJECT 




(57) Abstract: An object (2) mounted on wheels (4) has a grip device (1 ) of ihe 
type wherein a free end (10) of a teiescopicaily extensible supporting structure 
(3) carries an integral grip portion (9) substantially parallel to an axis of rotation 
(6) of the wheels (4); according to the invention, the grip portion (9) has first 
(11) and second (12) articulating means enabling the grip portion (9) to rotate, 
with respect to the supporting strucoirc (8), about two distinct axes of rotation 
(13, 14) perpendicular to each other, and angular locking means (33. 34) for 
preventing rotation of the grip portion (9) with respect to the supporting struc- 
ture (8), and ensuring firm but reversible connection of the grip portion (9) to 
the supporting structure (8) in a predetermined mutual position. A third articu- 
lating means (35) enables the grip portion (9) to translate along one of the axes 
of rotation (13). 
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Grip Device For A Movable Wheel Mounted Object 
Cross-Reference To Related Applications 

This application claims priority to Italian Patent Application No. MI2000000003 I , 
entitled Grip Device For A Movable Wheel Mounted Object, In Particular A Suitcase Or 
Luggage Trolley/' filed January 21, 2000. 

Field of the Invention 

The present invention relates to a grip device for a movable wheel-mounted object, 
such as a suitcase, luggage trolley, wheelable backoack. etc. 

Background of the Invention 

Numerous types of suitcases fitted with wheels for easy transport are known in 
particular some are known to comprise, at respective opposite ends, a pair of wheels, and 
an extensible handle by which to tow the suitcase, once the suitcase is placed on the ground 
and inclined with respect to the vertical. The handle is normally defined by two telescopic 
rods connected by a transverse grip portion parallel to the wheel axis and, therefore, 
substantially perpendicular to the walking direction of the user. 

A major drawback of handles of the above type lies in the unnatural position of the 
user's hand on the grip portion of the handle when towing the suitcase, i.e. with the wrist 
rotated with respect to the walking direction. Such a position is not only uncomfortable but 
also harmful, especially if maintained for a prolonged period with a heavy load. Moreover, 
known handles fail to provide for "steering" the suitcase easily and effortlessly to turn 
corners or change direction. 

Prior art add-on devices, such as those described in United States Patent No. 
5,378,353 to DeRouen et al. and United States Patent No. 5,722,118 to Hansen et aL, are 
intended to alleviate the arm and/or wrist strain of a user pulling a wheeled object. 
However, the DeRouen and Hansen devices are not integral with the handles of luggage 
items - they are separate attachments for adding-on to the handles of existing luggage items. 
As a result, these devices do not fold neatly away when the telescoping handle they are 
attached to is collapsed for baggage checking or storage. If left attached when not in use, 
these devices may become dislodged during baggage handling. If removed, the add-on 
device must be re-attached to the luggage item to be used. Thus, these prior art devices may 
be easily lost or misplaced during travel and effectively require that a user repeatedly attach 
and detach the device to a piece of luggage during travel. Further, these add-on devices are 
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connected co existing pieces of luggage using detachable elements, such as clips, hooks, 
snaps, scraps, Velcrc® strips, etc.. which do not provide a very structurally durable or stable 
connection. These bulky connections also encumber traditional use of the luggage handle, 
rather than the attached add-on device, which might be desirable when lifting the luggage 
5 and/or negotiating very rough terrain. 

Summary of the Invention 

It is an object of the present invention to provide an integral grip device designed to 
eliminate the aforementioned drawbacks of known handles, and which at the same time is 

10 inexpensive, easy to use, and easy to manufacture. 

According to the present invention, there is provided a grip device for a movable 
object mounted on wheels, in particular, a suitcase or luggage trolley, of the type comprising 
a supporting structure, and a grip portion connected to and integral with the supporting 
structure and substantially parallel to an axis of rotation of said wheels: the device being 

L5 characterized by comprising first and second articulating means respectively permitting 
rotation of said grip portion about a first and a second axis of rotation perpendicular to each 
other. 

Preferably, the first axis of rotation is parallel to the axis of rotation of the wheels, 
and the first articulating means permits rotation of the grip portion with respect to the 
20 supporting structure between a first work position, wherein the grip portion projects from a 
free end of the supporting structure, and a second work position, wherein the grip portion is 
turned 130° with respect to the first work position and collapsed inside the supporting 
structure. 

The device may further comprise a third articulating means, such as a slidable 
25 sleeve, for permitting translation of the grip portion with respect to the supporting structure 
along the first axis of rotation. In yet another embodiment, the device may further comprise 
biasing means, such as one or more friction washers, for biasing the grip portion in the first 
work position. 

An important aspect of the integral grip device of the present invention lies in the 
30 device also comprising angular locking means for preventing rotation of the grip portion 
with respect to the supporting structure, so as to keep the grip portion firmly and reversibiy 
connected to the supporting structure when the grip portion is in the second work position. 

The device according to the invention therefore not only preserves the functional 
features of known handles - compactness when withdrawn and easy grip when extracted - 
35 but also provides for several additional advantages. In particular, the device according to 
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Device i comprises a supporting structure S. and a longitudinally elongated grip 
portion 9 carried by a free end !(■ of supporting structure 8 and substantially parallel to the 
axis of rotation 6 of wheels 4. According to the invention, device I also comprises first and 
second articulating means 1 1. 12 tc enable grip portion 9 to rotate, with respect co 
5 supporting structure 8, about respective axes of rotation L3, 14 perpendicular to each other. 
With reference also to Figs. 2 and 3, supporting structure 8 is extensible 
telescopicaily by means of a known mechanism, and comprises two straight, parallel rods 
15 sliding inside respective guides 16 connected integrally to suitcase 2. Each rod 15 is 
provided, at opposite longitudinal ends, with an end portion 18, and appropriate known stop 
10 means 17 (not described in detail for the sake of simplicity) for preventing withdrawal from 
respective guide 16. Grip portion 9 comprises a transverse member 19 and a handle-shaped 
body 20. Transverse member 19 connects and is fitted in rotary manner to end portions 13 
by means, for example, of two pins 2 1 (or one pin extending through the whole of 
transverse member 19), which define the articulating means 1 i enabling transverse member 
15 19 to rotate about its longitudinal axis of symmetry denning axis of rotation 13, which is 
therefore substantially parallel to the axis of rotation 6 of wheels 4. 

Body 20 comprises a through cavity 22 for insertion of the user's hand, and which is 
defined by two hold portions 23, 24 appropriately shaped for comfortable, effective grip by 
the user, located on opposite sides of cavity 22, and parallel to each other and to transverse 
0 memberl9; and by two connecting portions 25 perpendicular to hold portions 23, 24. 
Transverse member 19 and hold portion 23 are connected to each other by respective 
substantially mutually contacting connecting surfaces 26, 27, and are hinged to each other 
by a pin 28 perpendicular to connecting surfaces 26, 27. More specifically, pin 28 projects 
from connecting surface 26 of transverse member 19, and is housed entirely (and secured in 
5 known manner) inside a corresponding seat 29 formed in hold portion 23. Pin 28 and 
respective seat 29 define the articulating means 12 enabling body 20 to rotate with respect 
to transverse member 19 about axis of rotation 14 defined by the longitudinal axis of pin 23 
and perpendicular to axis of rotation 13. 

Another important aspect of the invention lies in end portions 18 comprising 
0 respective flexible tabs 31 extending parallel to and a predetermined distance from rods 15. 
so as to define respective lateral gaps 32 of predetermined width between tabs 3 1 and rods 
15. 3cdy 20 and transverse member 19 are of a width substantially equal co the distance 
between tabs 31. Tabs 3 1 comprise respective teeth 33 extending towards each other from 
respective facing surfaces of tabs 31, and which interface reversibly with respective 
5 retaining seats 34 formed in connecting portions 25 of body 20, so as to define angular 
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locking means for preventing rotation of grip portion 9 with respect to supporting structure 
8. 

Device 1 according to the invention operates as follows: transverse member 19 can 
be rotated 360° about axis of rotation 13 f to enable grip portion 9 to rotate, with respect to 

5 supporting structure 3, between a first work position (Fig. 2) in which grip portion 9 

projects from the free end 10 of supporting structure 8, and a second work position (Fig. 4) 
in which grip portion 9 is rotated 130° with respect to the first work position and collapsed 
inside supporting structure 8. It should be pointed out that the grip device of the present 
invention is functional when the device is in both the first work position, e.g. : extended 

10 outside supporting structure 3, and the second work position, collapsed inside supporting 
structure 3, but the ergonomic benefits, e.g., reduced wrist discomfort and improved 
steering capability, provided by articulating means 11 and 1 2 are only fully available in the 
first work position. 

In the first work position (Fig. 2), body 20 is located outside supporting structure 8 
15 and can be rotated, with respect to transverse member 19 and about axis of rotation 14, into 
a position in which hold portions 23 : 24 are substantially perpendicular to transverse 
member 19 and 7 hence, to axis of rotation 6 of wheels 4 (and therefore substantially parallel 
to the walking direction of the user, as shown in Fig. 1). 

It shouid also be pointed out that in many luggage designs the telescoping support 
20 structure is not of sufficient length to comfortably accommodate taller users. When 

extended in the first work position, however, the grip device of the present invention has the 
added advantage of providing some additional length to the support structure to 
accommodate those taller users. In addition, this extra length also lowers the center of 
gravity of the wheel mounted luggage to provide extra stability, e.g., prevent rollover, 
25 during cornering, running, and other sudden maneuvers. 

Advantageously, the integral grip device of the present invention folds neatly away 
when not in use, and eliminates the need for a user to attach and re-attach add-on handle 
conversion apparatus. The integral aspect of the present invention also facilitates both 
pulling and pushing of the attached wheel-mounted object, and ensures that the grip device 
30 will not become dislodged from its associated object while running, cornering, or making 
other sudden movements during travel. 

In the second work position (Fig. 4), grip portion 9 is collapsed between cabs 3 I and 
rods 15 and firmly and reversibly connected to supporting structure 8 by teeth 33 engaging 
respective retaining seats 34. In this position, device i (and hence suitcase 2) can be lifted 
35 by the user simultaneously gripping hold portion 23 and transverse member 19. 
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Supporting structure 8 being extensible telescopically. device 1, regardless of the 
position of body 20 with respect to transverse member 19, may, of course, also assume an 
extracted position (Fig. 2) in which rods 15 project entirely from respective guides 16, and a 
withdrawn position (Fig. 4) in which rods 15 arc housed inside respective guides 16. from 
5 which only end portions 18 project. Lateral gaps 32 provide for making device 1 in the 
withdrawn position as longitudinally compact as possible, even when, as is frequently the 
case in this type of application, supporting structure 3 is housed inside a pocket on suitcase 
2; in which case, both guides 16 and the edges of the pocket, if provided, can be inserted 
inside lateral gaps 32 to make device 1 as a whole extremely compact. 
10 In one possible variation not shown in detail for the sake of simplicity, but obvious 

at this point to anyone skilled in the art, pin 28 is replaced with a known spherical joint 
enabling further rotation of body 20 with respect to transverse member 19. Needless to say, 
articulating means II and 12, as also the form of supporting structure 8, may differ from 
those described herein purely by way of example. 

15 In another variation shown in Fig. 5, in addition to the rotation about axes 13 and 14 

provided by articulating means 1 1 and 12, respectively, grip portion 9 is configured to 
translate with respect to support structure 8 along axis 13 by means of a third articulating 
means 35, shown as a sleeve 36. In this configuration, the grip device provides for more 
convenient use by either a left-handed or a right-handed user because the handle body 20 

20 translates to minimize undesirable interaction with the legs of a user, e.g., kicking, while the 
device is being pulled. 

In still another embodiment shown in Fig. 6, grip portion 9 further comprises biasing 
means 37, shown as a plurality of friction washers 38, that act to bias or maintain grip 
portion 9 in the first work position, projecting from the free end 10 of the support structure 

25 8, when not supported by a user's hand to provide added convenience, control and stability 
to the user. In contrast, prior an add-on devices, such as those disclosed in United States 
Patent No. 5,878,353 to DeRouen et al. and United States Patent No. 5,722,1 IS to Hansen 
et al., would dangle from an attached handle when not in use, requiring a user to reach down 
for the prior an device each time he or she resumed use of the device. Returning to Fig. 6, 

30 tabs 39 on support structure 8 interface with retaining seats 40 on handle 20 to lock handle 
20 in place in its second work position when collapsed inside supponing structure 8. It 
should be understood that biasing means 37 is not iimited to friction washers 38, but may 
comprise any structure capable of biasing grip ponion 9 in the first work position extended 
from suppon structure 8. 

35 
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it should aiso be pointed out that the embodiments shown in Figs. 5 & 6 are aiso 
functional when the grip device is in the second work position, collapsed inside supporting 
structure 8, which may be the desirable position when a user wishes to briefly lift or 
otherwise maneuver the wheeled object to negotiate some obstacles. 

5 [t should also be emphasized that the device according to the invention applies, not 

only to wheel-mounted suitcases (of or other than the type described herein by way of 
example), but also to trolleys for various use, or to any other movable wheel-mounted 
object for manually transporting items of various types. 

While the present invention has been described with reference to the preferred 

10 embodiments, those skilled in the an will recognize that numerous variations and 
modifications may be made without departing from the scope of the present invention. 
Accordingly, it should be clearly understood that the embodiments of the invention 
described above are not intended as limitations on the scope of the invention, which is 
defined only by the following claims. 

15 
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CLAIMS 

L A grip device integral with a movable object mounted on wheels comprising: 
5 a supporting structure; 

a grip portion carried by the supporting structure and substantially parallel to an axis 

of rotation of the wheels; and 
first and second articulating means respectively permitting rotation of the grip 
portion about a first and a second axis of rotation perpendicular to each 
10 other. 

2. The device of claim 1, wherein the first axis of rotation is parallel to the axis 
of rotation of the wheels, the first articulating means permitting rotation of the grip 
portion, with respect to the supporting structure, between a first work position 

15 wherein the grip portion projects from a free end of the supporting structure, and a 

second work position wherein the grip portion is turned 180° with respect to the first 
work position and collapsed inside the supporting structure. 

3. The device of claim 2, further comprising a third articulating means 

20 permitting translation of the grip portion with respect to the supporting structure 

along the first axis of rotation. 

4. The device of claim 3, wherein the third articulating means comprises a 
sleeve slidable along a transverse member of the support structure parallel to the 

25 first axis of rotation. 

5. The device of claim 2. further comprising biasing means for biasing the grip 
portion in the first work position. 

30 6. The device of claim 5 ? wherein the biasing means comprises at least one 

friction washer. 

7. The device of claim 2, further comprising angular locking means for 
preventing rotation of the grip portion with respect to the supporting structure, so as 

35 
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to :<eep the grip portion firmly and reversibly connected co the supporting structure 
when the grip ponion is in the second work position. 

8. The device of claim 7. wherein the angular locking means comprise 
connecting means for connecting the grip portion and the supporting structure. 

9. The device of claim 3, wherein the grip ponion comprises a transverse 
member and a handle-shaped body connected to each other by respective 
substantially mutually contacting connecting surfaces., and hinged to each other by a 
pin. perpendicular to the connecting surfaces. 

10. The device of claim 9, wherein the body comprises a through cavity for the 
insertion of a user's hand; and a first and second hold portion located on opposite 
sides of the cavity and parallel to each other and to the transverse member; the pin 
projecting from the connecting surface of the transverse member and being housed 
entirely inside a corresponding seat formed in the first hold ponion of the body. 

1 1. The device of claim 10, wherein the supporting structure is extensible 
teiescopically, and comprises two parallel rods sliding inside respective guides and 
having respective end portions; the transverse member being located along the first 
axis of rotation to connect the end portions, and being connected in rotary manner to 
the end portions. 

12. The device of claim 11, wherein the connecting means comprise two flexible 
tabs carried by the end portions and having respective teeth which interface with 
respective retaining seats formed on the body. 

13. The device of claim 12, wherein the tabs extend parallel to and a 
predetermined distance from the rods: respective lateral gaps of predetermined width 
being defined between the rods and the tabs; and the body being of a width 
substantially equal to the distance between the tabs. 

14. A grip device for a movable wheel-mounted object and movable wheel- 
mounted object featuring such a device, substantially as described and illustrated 
herein with reference to the accompanying drawings. 
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15. A movable object mounted on wheels having an integral grip device 
comprising a supporting structure, a grip portion carried by the supporting structure 
and substantially parallel to an axis of rotation of the wheels, and first and second 
articulating means respectively permitting rotation of the grip portion about a first 

3 and a second axis of rotation perpendicular to each other. 

16. The object of claim 15, wherein the object is luggage. 

17. The object of claim 15, wherein the first axis of rotation is parallel to the axis 
10 of rotation of the wheels, the first articulating means permitting rotation of the grip 

portion, with respect to the supporting structure, between a first work position 
wherein the grip portion projects from a free end of the supporting structure, and a 
second work position wherein the grip portion is turned 180° with respect to the first 
work position and collapsed inside the supporting structure. 

15 

18. The object of claim 17, further comprising a third articulating means 
permitting translation of the grip portion with respect to the supporting structure 
along the first axis of rotation. 

20 19. The object of claim IS, wherein the third articulating means comprises a 

sleeve slidable along a transverse member of the support structure parallel to the 
first axis of rotation. 

20. The object of claim 15, further comprising biasing means for biasing the grip 
25 portion in the first work position. 

21. The object of claim 20. wherein the biasing means comprises at least one 
friction washer. 

30 22. The object of claim 17, further comprising angular locking means for 

preventing rotation of the grip portion with respect to the supporting structure, so as 
to keep the grip portion firmly and reversibly connected to the supporting structure 
when the grip portion is in the second work position. 
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23. i he object of claim 22, wherein the angular iocking means compose 
connecting means for connecting the grip portion and the supporting structure. 

24. The object of claim 23, wherein the grip portion comprises a transverse 
3 member and a handle-shaped body connected to each other by respective 

substantially mutually contacting connecting surfaces, and hinged to each other by a 
pirn perpendicular to the connecting surfaces. 

25. The object of claim 24, wherein the body composes a through cavity for the 
10 insertion of a user's hand; and a first and second hold portion located on opposite 

sides of the cavity and parallel to each other and to the transverse member; the pin 
projecting from the connecting surface of the transverse member, and being housed 
entirely inside a corresponding seat formed in the first hold portion of the body. 

io 26. The object of claim 25, wherein the supporting structure is extensible 

telescopically, and comprises two parallel rods sliding inside respective guides and 
having respective end portions; the transverse member being located along the first 
axis of rotation to connect the end portions, and being connected in rotary manner to 
the end portions. 

20 

27. The object of claim 26, wherein the connecting means comprise two flexible 
tabs carried by the end portions and having respective teeth which interface with 
respective retaining seats formed on the body. 

- 5 28. The object of claim 27, wherein the tabs extend parallel to and a 

predetermined distance from the rods; respective lateral gaps of predetermined width 
being denned between the rods and the tabs; and the body being of a width 
substantially equal to the distance between the tabs. 

30 29. A grip device integral with a movable object mounted on wheels comprising: 

a supporting structure; 

a grip portion carried by the supporting structure and substantially parallel to an axis 
of rotation of the wheels; 

35 
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first and second articulating means respectively permitting rotation of the grip 
portion about a fiYst and a second axis of rotation perpendicular to each 
other; and 

third articulating means permitting translation of the grip portion with respect to the 

supporting structure along the first axis of rotation 
wherein the first axis of rotation is parallel to the axis of rotation of the wheels, the 
first articulating means permitting rotation of the grip portion with respect to the 
supporting structure between a first work position, wherein the grip portion projects 
from a free end of the supporting structure, and a second work position, wherein the 
grip portion is turned ISO' 3 with respect to the first work position and collapsed 
inside the supporting structure. 

30. The device of claim 29, wherein the third articulating means comprises a 
sleeve siidable along a transverse member of the support structure parallel to the 
first axis of rotation. 

31. The device of claim 29, further comprising biasing means for biasing the gnp 
portion in the first work position. 

32. A grip device integral with a movable object mounted on wheels comprising: 
a supporting structure; and 

a grip portion integral with the supporting structure configured and adapted to rotate 
about a first and a second axis when in a first work position, the first axis 
and the second axis perpendicular to each other. 

33. The device of claim 32, wherein the first axis of rotation is parallel to the 
axis of rotation of the wheels. 

34. The device of claim 33, wherein the grip portion is further configured and 
adapted to translate along the first axis of rotation when in the first work position. 

35. The device of claim 32, wherein the grip portion is further configured to 
coilapse inside the supporting structure when in a second work position. 
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36. The device of claim 32 : further comprising biasing means for biasing the gr 
portion in the first work position. 

37. The device of claim 36, wherein the biasing means comprises at ieasione 
fricdon washer. 



- 13- 



SUBSTTTUTE SHEET (RULE 26) 



WO 01/52687 



PCT/EP01/00582 



1/4 



1 




4 



FIG.1 



SUBSTITUTE SHEET (RULE 26) 



WO 01/52687 



PCT/EPO 1/00532 



2/4 





SUBSTITUTE SHEET (RULE 26) 





SUBSTITUTE SHEET (RULE 26) 



WO 01/52687 



PCT7EP01/00532 



4/4 




•SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



!nt' vional Application No 

PCi/EP 01/00532 



A. CLASSIFICATION Cr SU3JEC7 MATTS3 

IPC 7 A45C 13/25 



Accorcmq to international Patent Gas s if k: a l ion (IPC) or to pom nanonat classification and IPC 



3. FIELDS SEARCHED 



Minimum aocumeniahon searched (c.'assih"caiion svstem followed bv classification svmooiS) 

IPC 7 A45C 



Documentation searcned other man minimum documentation to ine extent mat such documents are included in the tietas searcned 



Eiecirantc aala oase consulted during :he internaiional search (name ol data base and. where practical, search lerms used) 

EPO-Internal 



DOCUMENTS CONSIDERED TO 8E RELEVANT 



category 3 



Cilation of document, with indication, where appropriate, or ihe relevant passages 



Relevant to claim No. 



US 5 722 118 A (8ERIBAK LIN ET AL) 

3 March 1998 (1998-03-03) 
cited in the application 

column 3, line 8 -column 5, line 43; 
figures 1-8 

US 5 464 080 A (LIANG JOSEPH) 
7 November 1995 (1995-11-07) 
column 3, line 31 -column 5, line 4; 
figures 5,6,10 

US 5 207 440 A (LIANG JOSEPH) 

4 May 1993 (1993-05-04) 

column 4, line 45 -column 3, line 68; 
figures 1,5,6 



-/- 



1-4, 
15-19, 
29,30, 
35.36 



32 



32 



Further documents are listed in ihe continuation of boxC. 



|X Paient family memoers are listed in annex. 



" Special categories oi ciled documents : 

'A' document defining the general stale of the art which is not 
considered to be of particular relevance 

*E* eanier document put puotisned on or after the international 
filing cate 

*L* document wnicn may throw aouots on priority ctaim(s) or 
wntcn is citeo to estaolish the publication date of another 
citation or other special reason (as specified! 

'O* document referring to an oral disclosure, use. exhibition or 
other means 

•P* document Duoilshed prior to the international filing data out 
later man tne priority date claimed 



*T* later document published after the international tiling dale 
or priority date ano not tn conflict with ihe application out 
cited to understand the principle or theory underlying the 
invention 

'X' document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step wnen ihe document is taxen alone 

'Y' document of oarticular relevance: me claimed invention 

cannot be considered to involve an inventive step wnen the 
document is combined with one or more other such docu- 
ments, such comhinalion oeing obvious 10 a person skillea 
in the an. 

*&' document memoer of the same patent family 



Oaie of the actual completion of tne international search 

26 June 2001 


Date of mailing of the international searcn report 

03/07/2001 


Name and mailing address or the ISA 

Surooean Patent Office. P. a 5318 Patent taan 2 
.ML - 2280 HV flijswiik 
TeL (+31-70) 340-2040. Tx. 31 851 eoo nl. 
rax (+31-70) 340-3016 


Authorized omcer 

Lang, 0 



Form PCT/lSA/210 (sacona snest) (Jury 1S32) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Int.* 'tionai Application tfo 

PCi/EP Q1/G0S32 



Continuation) DOCUMENTS CCNS1CEHEO TC 3c RELEVANT 



Category » Ciiaron of aocument. \viin tnaication.v/nere appropriate, or ihe relevant passages 



Relevant to claim ,vo. 



WO 99 347Q1 A (ANDIAMO IMC) 
15 July 1999 (1999-07-15) 
the whole docutnsnt 

G3 2 337 986 A (MOVEASY INT LTD) 
3 December 1999 (1999-12-08) 
the whole document 

US 5 373 853 A (REYNOLDS LESLIE R 
9 March 1999 (1999-03-09) 
cited in the application 
abstract; figures 2,3 



ET AL) 



US 5 265 307 A (HULL HAROLD L 
30 November 1993 (1993-11-30) 
the whole document 



ET AL) 



1-37 



1-37 



1-3/ 



1-37 



Form r-CT/ISA/210 (continuation ot saocna shmi) (July 1992 ) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

.iformation on parent family members 


intr* Mional Application No 

PC i/E? 01/00532 


?a<eru ccc-jmeru 
citec in search f score 


Publication Patent family \ F-jbifcaaon 
caie memberfs) | date 



us 
us 


5722113 A 


03-03- 


•1998 


NONE 






5^6^Q30 A 


07-11- 


•1995 


NONE 






us 


52G74dQ A 


04-05- 


•1993 


NONE 






wo 


Q Q 3d7Q7 A 


15-07- 


•1999 


EP 


i 0^56^3 A 


25-10-2000 


G3 


2337986 A 


03-12- 


•1999 


AU 


705141 A 


13-05-1999 










AU 


18363 Q 7 A 


10-09-1997 










3R 


9707646 A 


04-01-2000 










CM 


2333296 U 


14-06-2000 










EP 


0883357 A 


16-12-1993 










WO 


9730607 A 


28-03-1997 










HU 


1823 U 


23-08-2000 










HU 


9901143 A 


23-09-1999 










PL 


328834 A 


15-02-1999 










G3 


2310423 A,B 


27-08-1997 


us 


5873353 A 


09-03- 


1999 


NONE 







US 5265307 A 30-11-1993 NONE 



Form PCT/tEA/210 (oaient tamtiy amoxi (Juiy J'.-' 

i 



